Mitochondrial coenzyme Q10 determination by isotope-dilution liquid chromatography-tandem mass spectrometry.
Coenzyme Q10 (CoQ10) is an essential part of the mitochondrial respiratory chain. Unlike most other respiratory chain disorders, CoQ10 deficiency is potentially treatable. We aimed to develop and validate an accurate liquid chromatography-tandem mass spectrometry (LC-MS/MS) method for the determination of mitochondrial CoQ10 in clinical samples. We used mitochondria isolated from muscle biopsies of patients (n = 166) suspected to have oxidative phosphorylation deficiency. We also used fibroblast mitochondria from 1 patient with CoQ10 deficiency and 3 healthy individuals. Samples were spiked with nonphysiologic CoQ10-[(2)H6] internal standard, extracted with 1-propanol and with ethanol and hexane (2 mL/5 mL), and CoQ10 quantified by LC-MS/MS. The method and sample stability were validated. A reference interval was established from the patient data. The method had a limit of quantification of 0.5 nmol/L. The assay range was 0.5-1000 nmol/L and the CVs were 7.5%-8.2%. CoQ10 was stable in concentrated mitochondrial suspensions. In isolated mitochondria, the mean ratio of CoQ10 to citrate synthase (CS) activity (CoQ10/CS) was 1.7 nmol/U (95% CI, 1.6-1.7 nmol/U). We suggest a CoQ10/CS reference interval of 1.1-2.8 nmol/U for both sexes and all ages. The CoQ10/CS ratio was 5-fold decreased in fibroblast mitochondria from a patient with known CoQ10 deficiency due to recessive prenyl (decaprenyl) diphosphate synthase, subunit 2 (PDSS2) mutations. Normalization of mitochondrial CoQ10 concentration against citrate synthase activity is likely to reflect most accurately the CoQ10 content available for the respiratory chain. Our assay and the established reference range should facilitate the diagnosis of respiratory chain disorders and treatment of patients with CoQ10 deficiency.